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Inventors: Masatsugu Kondo, et al. 

Applicant: Matsushita Electric Industry Co., Ltd. 

[There are no amendments to this patent.] 

Claim 

A closed alkaline-manganese secondary cell characterized in that it is a closed cell in 
which manganese dioxide is used as the primary anode activator, zinc is used as the primary 
cathode activator, an alkaline solution is used as an electrolyte, and 5-20 weight parts of silver 
oxide is added to 100 weight parts of manganese dioxide. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to an improvement of a closed alkaline-manganese 
secondary cell. 
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Prior art 

While many proposals have been made regarding improvements of the 
charging/discharging characteristic of a closed alkaline-manganese secondary cell of said type, 
only a few have been proposed as far as improvements of its dielectric withstanding 
characteristic when it is charged for a long time using a constant voltage are concerned. 

Problem to be solved by the invention 

In the case of a secondary cell of said type, in general, water-cracking of the electrolytes 
occurs. As such, an oxygen gas is generated from the anode, and a hydrogen gas is generated 
from the cathode. As a result, the cell gets expanded or even explodes in a severe case. Although 
[the problem with] the aforementioned hydrogen gas generated from the cathode has been 
improved fairly well using a method in which zinc oxide is mixed into the cathode, it is not quite 
sufficient in that the cell still gets expanded by the oxygen gas generated from the anode, so that 
it has not yet become popular for practical utilization. 

The purpose of the present invention is to present a closed alkaline-manganese secondary 
cell with an excellent dielectric withstanding trait by solving the conventional problem of the 
expansion or explosion of a cell due to the gas generated. 

Means to solve the problem 

In order to solve the aforementioned problem, in the present invention, 5-20 weight parts 
of silver oxide are added to 1 00 weight parts of manganese dioxide serving as the primary 
activator. 

Function 

When silver oxide is added to the manganese dioxide serving as the primary activator in 
said range, the excellent charging characteristic of the silver oxide, in particular, the dielectric 
withstanding trait, takes over the entire cell. As such, the cell voltage rises to the withstanding 
test voltage quickly, and the charging current in the cell drops quickly. Therefore, as with the 
conventional cell in which the anode is made only of manganese dioxide, the cell voltage rises 
gradually to the withstanding test voltage while taking a long time to reach said withstanding 
voltage. Meanwhile, the charging current continues to flow in the cell, and an increase in the gas 
to be generated is eliminated as a result, so that a closed alkaline-manganese secondary cell with 
an excellent dielectric withstanding trait can be obtained. 
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Application example 

An application example of the present invention will be explained based on Figure 1 . 
Figure 1 is a cross-sectional view of a button-type alkaline-manganese secondary cell. In the 
present application example, a cell with the diameter of 1 1 .6 mm and a height of 3.0 mm was 
used. 

In Figure 1 , 1 is an anode case made of nickel-plated iron, and 2 is an anode in 
accordance with the present invention for which 20 weight parts of silver oxide are added to 100 
weight parts of manganese dioxide. 

3 is an anode ring made of nickel-plated iron, 4 is a separator made of a graft-weighted 
polyethylene film, 5 is a soaking member made of cellulose, 6 is a sealing ring made of nylon, 7 
is a cathode activator containing zinc oxide, an additive comprising mainly zinc, and 8 is a 
sealing plate serving also as a cathode terminal formed with a 3-layer clad member comprising 
nickel, stainless steel, and copper. 

The results of a comparison test between the cell of the present invention and the 
conventional cell will be explained below. Furthermore, the present test was conducted using 
anodes mixed with the amounts of silver oxide shown in Table 1 . 



Table 1 
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Key: 1 Cell No. 

2 Weight parts of silver oxide relative to 100 weight parts of manganese dioxide 

Here, A is a conventional cell containing no silver oxide. The withstanding test was 

conducted using these cells, and the expansivities of the cells measured in the unit of mm are 

shown in Table 2. 
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Table 2 
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Key: 1 Test time 

2 Hours 

3 Cell No, 

4 Rest condition 

5 Withstanding test 

As is clear from Table 2, while cell expansion is dependent on the voltages used for the 
withstanding tests, in general, when a withstanding test based on the standard of 1 .75-1 .90 V foA 
2000 h required of a secondary cell of said type is used, cell expansion is observed within 2000 h 
for conventional cell A and cell B containing 2 weight parts of silver oxide relative to 100 weight 
parts of manganese dioxide. On the other hand, in the case of cells C, D, and E containing 5 
weight parts or more of silver oxide, no cell expansion was observed. As a result of an analysis 
of the cause, conventional cell A and cell B of the present invention indicated clear differences in 
terms of changes in the voltage and the current during the withstanding test as shown in Figure 2. 
That is, conventional cell A took a long time for the cell voltage to reach the withstanding test 
voltage, the current flow in the cell was high, and gas was generated during said period. On the 
other hand, in the case of cell C of the present invention, the cell voltage raises suddenly and 
reached the withstanding test voltage after a fixed amount of time, and the current also drops 
suddenly thereafter. With said cell, no generation of gas is observed until the voltage rises 
suddenly, and it appears that the current is used for the reaction of Ag 2 0 — » AgO at the anode, 
and the reaction of ZnO -> Zn at the cathode. In addition, it was found that because the current 
was very small once the voltage had risen, a very small amount of gas was generated within the 
required 2,000 h of the withstanding test, so that the cell did not end up being expanded. 

The amount of silver oxide to be added is limited to 20 weight parts in the present 
invention because it is an expensive material, that is, ¥50,000-¥70,000 per 1 kg, and it will be a 
problem in terms of cost when it is added in said amount to a manganese dioxide secondary cell 
of this type. In addition, the 5 weight parts is set as the lower limit because a cell expansion will 
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be observed of cell B for which 2 weight parts of silver oxide is added during the 2000 h of the 
withstanding test. 

Effect of the invention 

As is clear from the aforementioned results, when 5-20 weight parts of silver oxide 
relative to 100 weight parts of manganese dioxide is added to said manganese dioxide as the 
primary activator, an economical closed alkaline-manganese secondary cell with an excellent 
dielectric withstanding trait can be obtained. 

Brief description of the figures 

Figure 1 is a cross-sectional view of the alkaline-manganese secondary cell in the 
application example of the present invention, and Figure 2 is a diagram showing the results of the 
withstanding test at 25°C and 1 .75 V in the application example of the present invention. 
1 . . . anode case; 2 . . . anode of the present invention; 3 . . . anode ring; 4 . . . separator; 5 . . . 
soaking member; 6 ... sealing ring; 7 ... cathode; and 8 ... sealing plate. 




Key: 1 Anode case 

2 Anode 

3 Anode ring 

4 Separator 

5 Soaking member 



6 

6 Sealing ring 

7 Cathode 

8 Sealing plate 



Figure 2 




Key: 1 Cell voltage 

2 Current flowing in cell 

3 Cell 

4 Withstanding test at 25°C and 1 .75 V 

5 Withstanding test period (time) 



